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916a-ON MANUBACTUBED WOOD B O K  T B O U T  A N D  CARP.* 

By DP. C. 0. HARZ. 

FOOD-FLOUR (Putter))teld).-The coniponent parts are the samo as 
in the food cylinders (Putttr xyliizder), but its loolrs indicate a less de- 
gree of decay a 1 ~ 1  worthlessness. Here, likewise, the presence of artic- 
ulates can easily be proved. The meat-flonr (Pleiscl~melil) does not play 
such a prominent part, and after the food has been weighed several 
times, it niey possibly form one-third of' the whole. Peas and corn can 
easily be distingnished and considerable quantities of other cereals can 
be noticed. On tho basis of my extensive and careful examinations I 
tliiiik I can state with certainty that the two kinds of food in question 
are composed of the following ingredients : 

1. The cylinder-food consists of: 
Parts. 

Ground meat (including articulates). - - - . .- -. - - . - - - -. . _ _  - -. 60 t o  65 
Rape or liuseod ........................................... 5 t o  10 
Corn ..................................................... 9 to 10 
Peas ..................................................... 9 t o  10 
Flour, among it some oat-meal ............................ 5 t o  10 
Cooking-sal t ............................................. 10 

2. The food-flour (Puttermeld) consists of: 
Park, 

Ground incat - - - - - . - - . - - - - - - . . - . . - . - - . . - - - . . - - -. - - - - . - - - -. 30 to  35 
Rape or liriaced.. ......................................... 19 t o  21 
Corn ................................. ........... 9 t o 1 0  
Pcas (or vctchea). ......................................... 18 to  22 
Flour aiid oats. - - - - - . . - __. . - -. . -. -. . - - . - . . -. - - . - - - - - . - - - -. 18 to 22 
Cooking-salt ........................................... _.* 1 t o  2 

For the preparation of fish-food I would (on the basis of the analysis 

1. For cylinder.food, take- 
of the food referred to above) recoiumond the following receipts : 

Ground pmt .................................................................... 
Ground liuscud .................................................................. 
1hpc sued flour.. ................................................................ 
Uoarso corn flour ................................................................ 
Pons ............................................................................ 
Coar~o flour (if possible, wheat). ................................................ 

3 
2 

10 
10 
10 -- 

Price of 
tho best 
quality. 

Marks. 
Q. 7G 

30 
20 
65 
RO 
96 

* ~ ~ i ~ P i s e h f i ~ l t e i . z i i r  Forellen und Earpfm. From tho D. T-Z,  Vol. VII, No. 14. Stet- 
tin, April 1, 1884. Tmns1a:od froin tho Goruian by I.EEI~QJAN JACOBSON. 
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Ground moat ..................................................................... 
Linseed flour ..................................................................... 
~pe-seedf lour  ................................................................... 
Corn ............................................................................. 
Peas.. ............................................................................ 
Grain, flour ...................................................................... 

This mixture, with the addition of 10 pounds of cooking-salt and 
water, is kneaded into a stiff, tough paste, and by means of a saufiage- 
squirt, with an opening the size of a thick lead-pencil, laid out on 
boards which are sprinkled with flour, and there allowed to dry. It 
is possible that an addition of grouncl cockchafers will nialre the food 
more cn-tieing for the fish and it is worth while to t ry  it. I n  that case 
one might use 50 pounds of ground meat and 15 pounds of cockchafers. 
The corn might be replaced by peas or field beans, which are cheaper 
and much more nutritious, and the food would doubtless be improved 
thereby. 

2. For the food-flour (Puttermehl) take- 

Marks. 
30 4.50 
5 60 

15 78 
10 05 
20 1.00 
20 I .  90 

Prieo of 

quality. 

Proteine.. .................................................................... 
Fat ........................................................................... 
Hydratee of ambon. .......................................................... 

L-Cylin- 
der-food. 

Per wmt. 
63 
10 
16 

9. PO 1 loo 1 [$> 331 

To every 100 pounds of tho mixture as much as 10 pounds of common 
salt should be added. 

I f  we examine the quality of the articles of food analyzed above, as 
to their chemical composition, and especially as to t h e  quantity of psr- 
ticularly valuable substances contained in them, we arrive a t  the fol- 

B.-Feed- 
flour. 

Per C f 3 n t .  
36 
12 
30 

According to Dr. E. Wein, the practical value is as follows : 
A. [ (53 + 10) x 161 + [16 x 3.21 = 10 marks, 59 pfennigs [$2.52]. 
B. [ (35 + 12) x lG] + [30 x 3.21 = 8 niarlw, 48 pfennigs [$Z.Ol]. 

But, as was stated above, when we buy the ingredients we must pay 
12.65 marks [$3.01] for cylinder-food, and 9.90 [$2.33] for feed-flour. 
We refer here, of course, to the best quality, for an inferior article may 
be bought from dealers for 23 marks [$5.23]. Under thcse circumstances 
there is of course no prospect of iaalring it pay to raise fish on these sub- 
stances. 

In food suitable for fish-culture one IOOBP, of course, for a certain per- 
oentage of albuminous matter, fat, and hydrates of carbon j but in using 
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the different ingredients one should see to it that there is not too great 
a diEerence between their practical value and their price. It will be 
found to be exceedingly injudicious to use corn for this purpose. For 
corn, oats, or rye may be a t  any t ime substituted to advantage; for, .ac- 
cordiug to Dietrich and Konig, there are, on an average, contained : 

Iuoorn .......................................................... 
I u r ~ e  ............................................................ 
InIJLn1loy ....................................................... 
I n  oats .......................................................... 

I I I 

-- 
Per cent. Per cent. Per cent. 

8. 09 3.6 to 4.05 05.43 
13.31 1.00 65.10 
12.09 2. OD 64.97 
12.06 6.00 64.30 
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And according to J. Lehma,nn-- 
P a  ccnt. 

Water ..................................................... 10.14 
Proteiue _____. _ _  _ _ _ _ _ _  _____. .___._ .___-. ._.__. .___-. _ _ _  _ _ _  - 73.52 
Fat ........................................................ 12.70 
Ashes and sand ............................................ 3.77 

As with domestic animals, BO with fish, fm-orable results can be loolred 
for only if the food is fresh and of the very best quality. The outlay 
for this food should be as little as possible, for othermiso, talriug into 
consideration the great difficulties c o i i n e c t e d  with the raising of fisb, 
the us$ of artiticial food will hardly repay the trouble. 

I mould, therefore, advise fish.cnlturists to buy the i i e c e s s a r y  higre- 
dients and mix their own food j tlicw they will know what they liwve and 
can draw correct conclusions from tlie results, and, if necessary, innlte 
improvements in the food. Foocl bought at random has al~vays two great 
defects. In  the first place one does not lrnow its component pnrts, and 
in the  second place i t  is pnssible that the component parts are of the 
most inferior quality. 

I would ,strongly recommend to fish culturists the following mixtiire: 

FORMULA. 

Ground meat ................................................. 
Scsamo cake. ................................................ 
Linseed cake ................................................ 
Oats ......................................................... 

Total .................................................. 

-- Pounds. 
Hydrates 
of carbon. 

GO 44.50 7.20 
20 ~ G .  GO 1 2.60 

4 1.12 0.30 
16 1.02 * 0.06 

100 54.14 1 11. OB 
-- ---- 

~- 

Value 
in 

marks. 

-- 
0.00 
4. GO 
1.30 
8.04 --. 

15.44 

Cpst 
in 

merbs. 

TABLE OF COST. 

Practical oaluo. 

Total ........................................................................... 



BULLETIN O F  THE UNITED STATES FISH COMMrSSION. 453 

The diflerence between the practical value and the price is therefore 
very small, and the expense cap be still further reduced if a portion of 
the ground me& is replaced by cockchafers and a portioli of the oats 
by cheap ilour. 

217.-ON MANUFACTURED F O O D  F O R  TROUT ANI) CAIkP.‘ 

B y  C A R L  NICKLAS. 

There has lately been published an article by Prof. C. 0. Hare, giving 
the results of his microscopic examination of my food for trout and carp 
manufactured by LOWS GOOS, of Heidelberg. These results astonished 
me, Sor Dr. Ilarz has found in this food, with the exception of ground 

- meat, all sorts of ingredients except those of which it is composed. The 
following sentence is cl~aractcristic of the entire examination : 6‘ I was 
not able to arrive at any definite results as to the presence or absence 
of l i~~seed.’~ 

I n  order to be absolutely certain that Goos had manufactured the food 
in strict accordauce with my receipt, I informed him of Dr. Harz’s OX- 

amination, requesting him to hare the food, which had already been 
chon~ic.11ly examined a t  Marburg, also analyzed microscopically. I 
give below tho result of this analysis : 

Mr. LOUIS Goos, IIeideZberg : 
Tho specimen of fish-food transmitted Noveinber 3, 1853, by the As- 

sociation for lhwthering Fish-culture in the district of Kassel (Mr. 
Georg Seelig, in Kassel), when examined March 25, 1884, was found to 
con taiu- 

MARBURG, May 9,1854. 

Per cent. 
13.34 
46.76 
10.50 
16.87 
1.60 
10.83 

Water - -. -__. .___-. _.._ .___.. ._.- _ _ - - - -  .----. ._ ___. .-.- .-.. 
Proteim substsncos.. - - -. ._._ __._ __. - _-_. .__ __. ._ - - - - .__ -. . 
Fat ___. .__. ___. _ _  _ _ - -  .__--. ...--. --.--. _._- .___ ..-- - .__-_- 
Hydrato of carbon. - - - -. . -. . _ _  - -. . , .._.. ._ - __. . . - _. . .. . _.. 
Wood.fiher . . -. - - - - -. -. .. . . . - - . - -. -. - . - - - -. - -. . - -. - . . - - -. 
Minerd snbstoucos. - - - -. . __. . -. - - .___. . . - - - - - __. -. . . . 

This fish-food, according to the microscopical examination, is mainly 
a mixture of ground meat (meat-flour), mi article of food which at  pres- 
cut is used very extensively in agriculture, and flour prepared from tlie 
fruits of legpininous plants (probably vetches) ; its ingredients are, 
therefore, highly nutritive. Wheat and oats occur in sui311 quautities, 
axid indeterminablo substances in exceedingly insignificant quantities. 

PROP. Dit. DIETBICH, 
Director of the Experimental Agricultural Station. 

* ‘‘ Ein Tisoh fitttet* f i r  floy(:&lo ulld I(arpfolb.” Fronl tho  D~rlsclro Recherci-Zc%itmg, 
Translated from tho aorniau by IIERhfAN Vol. vii, No. 23; Stettin, Julio 3, 1834. 

JacossoN. 




